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TITLE OF THE INVENTION 

ROBOT SYSTEM AND CONTROL METHOD THEREOF 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the benefit of Korean Patent Application No. 2003-53377, filed 
August 1, 2003, in the Korean Intellectual Property Office, the disclosure of which is 
incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0002] The present invention relates to a robot system and a control method thereof, and 
more particularly, to a robot system and a control method thereof, in which a light generator is 
used to command or teach a mobile robot. 

2. Description of the Related Art 

[0003] Generally, there has been two types of methods of commanding or teaching a mobile 
robot to move along a working path, which are a teaching pendent method and an off-line 
program method. 

[0004] FIG. 1 is a block diagram of a teaching pendent system to describe a conventional 
teaching pendent method. As shown in FIG. 1, the teaching pendent system includes a 
teaching pendent 100, a mobile robot 110, a controller 120, and a memory 130. 

[0005] The teaching pendent 100 receives information on a moving path, etc. for a mobile 
robot 110 inputted by an operator through a keyboard, and transmits the information to the 
controller 120. The controller 1 20 controls the mobile robot 1 10 to operate according to the 
received information, and stores the operation in the memory 130. 

[0006] An operator makes a detailed plan for a partial moving path and the operation for the 
mobile robot 110 from a robot's point of view, and then controls the mobile robot 1 10 to move by 
using buttons provided in the teaching pendent 100. When the mobile robot 110 reaches a 
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desired teaching point along a desired trace, the operator stores performed serial operations 
and its respective positions in the memory 130. Then, the operator repeatedly performs making 
the plan for the operation, controlling the mobile robot 110, and storing the operation until the 
operation related to a whole moving path is stored. Then, the stored operation of the mobile 
robot 1 10 is tested. In the case where the test result is in accordance with the plan made by the 
operator, the mobile robot 110 will be used, and is controlled based on the stored operation. 

[0007] In the teaching pendent method, necessary operations of the mobile robot 1 10 are 
repeatedly inputted by a remote controller called the teaching pendent 100 and then practically 
tested in every case. In the off-line program method, detailed operations are programmed by an 
operator with a graphic or a text, and then tested through simulation, thereby applying the 
programmed operations to the mobile robot. 

[0008] In the off-line program method, an operator makes a plan for the operations for the 
mobile robot from the robot's view, and programs serial operations and its respective positions 
for the mobile robot with the graphic or the text. 

[0009] The programmed operations are displayed into the simulations, so that the operator 
makes crosschecks between the simulations and the plan. In the case where the plan is not in 
accordance with the simulation, the operator modifies the plan and repeats the simulation until 
the plan is in accordance with the simulation. In the case where the plan is in accordance with 
the simulation, simulation information is uploaded to the controller of the mobile robot, and then 
practically tested in the mobile robot. 

[0010] When a practical position due to the practical test is different from an ideal position 
based on the simulation, the difference is compensated. Oppositely, when the practical position 
is in accordance with the ideal position, the mobile robot will be used, and is controlled based on 
the programmed operation. 

[0011] However, in the conventional teaching pendent method, the operations for the mobile 
robot are practically tested to teach the mobile robot such that it is not safe and it takes too 
much time to teach the mobile robot. Further, it is impossible to partially modify the teaching 
method operation, and it becomes inconvenient to change the operation of the mobile robot. 
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[0012] Further, the off-line program method requires an expensive computer system and an 
expensive program. Further, the compensating process is needed to compensate the difference 
between the ideal position based on the simulation and the practical position. Thus, the off-line 
program method becomes complicated, and it is difficult to immediately teach the mobile robot. 

SUMMARY OF THE INVENTION 

[0013] Accordingly, it is an aspect of the present invention to provide an inexpensive robot 
system and a control method thereof, in which immediate operation teaching is possible and a 
user may easily operate a robot. 

[0014] Additional aspects and/or advantages of the invention will be set forth in part in the 
description which follows and, in part, will be obvious from the description, or may be learned by 
practice of the invention. 

[0015] The foregoing and/or other aspects of the present invention are achieved by providing 
a robot system including a mobile robot with a driving part to move. The robot system includes 
a light commander to emit light and give a command to correspond to a reflecting position at 
which the light is reflected. The robot system also includes a position detector to receive 
information on the reflecting position as an image, and to detect the reflecting position. The 
robot system includes a controller to determine a reflecting trace based on a plurality of 
reflecting positions detected by the position detector, and to output the reflecting trace to the 
driving part to control the driving part. 

[0016] According to an aspect of the invention, the robot system further includes a memory to 
store commands, and command patterns formed by the reflecting positions which correspond to 
the commands. The controller determines whether the reflecting trace based oh the reflecting 
positions is in accordance with the command patterns corresponding to the commands stored in 
the memory, and outputs the command to the driving part when the reflecting trace is in 
accordance with the command patterns. 

[0017] According to an aspect of the invention, the light commander includes a laser pointer 
to point at a point in a three dimensional space by using a laser beam. 
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[0018] . According to an aspect of the invention, the position detector includes an optical 
device to detect the reflecting position at which the light emitted from the light commander is 
reflected. 

[0019] The foregoing and/or other aspects of the present invention are achieved by providing 
a method of controlling a robot system including a mobile robot with a driving part to move. The 
method includes providing a light commander to emit light and give commands to correspond to 
a reflecting position at which the light is reflected. The method also includes providing a 
memory to store the command, and command pattern formed by the reflecting position which 
corresponds to the commands, and detecting the reflecting positions by the light from the light 
commander at a predetermined time interval. The method includes determining a reflecting 
trace based on the reflecting position when an interval change between a first and second 
reflecting position is within a predetermined interval, determining whether the reflecting trace is 
in accordance with the command patterns, and controlling the mobile robot to operate according 
to the commands corresponding to the command patterns when the reflecting trace is in 
accordance with the command patterns. 

[0020] According to an aspect of the invention, when the reflecting trace is not in accordance 
with the command patterns and draws a line segment, the mobile robot is controlled to move 
along the line segment. 

[0021] According to an aspect of the invention, when the reflecting trace is not in accordance 
with the command patterns and draws a closed loop, the mobile robot is controlled to enter an 
area formed by the closed loop. 

[0022] According to an aspect of the invention, when the reflecting trace is not in accordance 
with the command pattern and points to a point, the mobile robot is controlled to move to the 
point. 

[0023] According to an aspect of the invention, a plurality of reflecting traces corresponding 
to several controls are stored as one command pattern in the memory. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] The above and/or other aspects and advantages of the present invention will become 
apparent and more readily appreciated from the following description of the embodiments, taken 
in conjunction with the accompany drawings of which: 

FIG. 1 is a block diagram of a teaching pendent system to describe a conventional 
teaching pendent method; 

FIG. 2 is a block diagram of a robot system, according to an embodiment of the present 
invention; 

FIG. 3 is a control flowchart of the robot system of FIG. 2; 
FIG. 4 illustrates a reflecting trace in accordance with a command pattern; 
FIG. 5 illustrates the reflecting trace draw ing a line segment; and 
FIG. 6 illustrates the reflecting trace draw ing a closed loop. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0025] Reference will now be made in detail to the embodiments of the present invention, 
examples of which are illustrated in the accompanying drawings, wherein like reference 
numerals refer to the like elements throughout. The embodiments are described below to 
explain the present invention by referring to the figures. 

[0026] FIG. 2 is a block diagram of a robot system, according to an embodiment of the 
present invention. As shown in FIG. 2, a robot system includes a driving part 10, a light 
commander 20, a position detector 30, a memory 40, and a controller 50. 

[0027] The driving part 10 is provided in a mobile robot, and includes mechanical 
components to drive the mobile robot to move. The driving part 10 receives commands on 
direction and speed for the mobile robot from a controller 50. 

[0028] The light commander 20 emits light and gives a command for the mobile robot which 
correspond s to a reflecting position at which the light is reflected. That is, an operator inputs a 
target position, a moving trace, and a command pattern of the mobile robot through the light 
commander 20. Here, any light may be used as the light, which travels in a straight line and is 
reflected so as to be input to the position detector 30 of the mobile robot. 
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[0029] The position detector 30 detects a teaching position by receiving information on the 
reflecting position at which the light emitted from the light commander 20 is reflected, and 
outputs it to the controller 50. Here, the position detector 30 includes a position receiving part to 
receive the information of the teaching position (that is, the reflecting position taught by the light 
commander 20), and the position receiving part may vary according to a characteristic of the 
light used for the light commander 20. For example, when a laser beam is used as the light, an 
optical device may be used as the position receiving part. Thus, the optical device receives the 
information on the reflecting position as an image, and calculates coordinates of the teaching 
position relative to the mobile robot through a predetermined processor, thereby outputting the 
coordinates to the controller 50. 

[0030] The controller 50 determines a reflecting trace drawn through the coordinates of the 
reflecting positions detected by the position detector 30, and transmits the reflecting trace to the 
driving part 10, thereby controlling the driving part 10. 

[0031] The memory 40 previously stores the commands and command patterns formed by 
the reflecting positions which correspond to the commands. The controller 50 determines 
whether the reflecting trace based on the reflecting positions detected by the position detector 
30 is in accordance with a command pattern corresponding to the commands stored in the 
memory 40. When the reflecting trace is in accordance with the command pattern, the 
controller 50 transmits a command corresponding to the command pattern to the driving part 10, 
thereby controlling the driving part 10. 

[0032] FIG. 3 is a control flowchart of the robot system of FIG. 2. At operation S1 , an 
operator creates the teaching position by pointing at a predetermined position through a laser 
pointer used as the light commander 20. At operation S2, the optical device mounted in the 
mobile robot receives the teaching position taught by the light commander 20 as an image, and 
calculates the coordinates of the teaching position relative to the mobile robot with an image 
processor. 

[0033] At operation S3, the controller 50 compares the coordinates of a present teaching 
position detected by the position detector 30 with coordinates of a former teaching position, and 
determines whether or not there is a predetermined interval between the present teaching 
position and the former teaching position. 
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[0034] When an interval between the present and former teaching positions is larger than the 
predetermined interval, it is determined that the teaching position will be continuously created. 
At operation S4, an operator is admitted to take delay time to create a following teaching 
position, and then returns to the operation S2, thereby allowing the position detector 30 to 
detect the following teaching position. 

[0035] When an interval between the present and former teaching positions is smaller than 
the predetermined interval, it is determined that the teaching positions are not created by an 
operator anymore, and all detected teaching positions will be analyzed. At operation S5, the 
controller 50 first determines the reflecting trace drawn via the teaching positions and then 
determines whether or not the reflecting trace is in accordance with a command pattern 
previously stored in the memory 40. 

[0036] When the reflecting trace is in accordance with the command pattern, at operation S6, 
the controller 50 gives a command to correspond to the command pattern. 

[0037] FIG. 4 illustrates a reflecting trace in accordance with a command pattern. As shown 
in FIG. 4, a mobile robot 60 includes a driving part 10, an optical device 31, and a cleaner 61. 

[0038] The driving part 10 includes mechanical components such as a motor, a motor driving 
circuit, a driving shaft, and wheels to move the mobile robot 60. The optical device 31 receives 
teaching position pointed by a laser pointer 21 as an image. The cleaner 61 performs cleaning 
along a specified moving path. 

[0039] The mobile robot 60 and the laser pointer 21 shown in FIG. 4 are identical to those in 
FIGS. 5 and 6, so that repetitive descriptions thereof are omitted. 

[0040] If the command pattern has a "V"-shape and the command corresponding to the "V"- 
shaped command pattern request that the mobile robot 60 move forward in a straight line, when 
the reflecting trace draws a "V"-shape as shown in FIG. 4, the controller 50 controls the driving 
part 10 to drive the mobile robot 60 to move forward in the straight line. At this time, the mobile 
robot 60 may clean while moving. 

[0041] When the reflecting trace is not in accordance with the command pattern, the mobile 
robot 60 is controlled according to the commands based on patterns of the reflecting trace. 
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[0042] When the reflecting trace is not in accordance with the command pattern, at operation 
S7 f it is determined whether the reflecting trace is a line segment. When the reflecting trace is 
not the line segment, at operation S8, it is determined whether the reflecting trace is a closed 
loop. When the reflecting trace is not the closed loop, at operation S9, it is determined whether 
the reflecting trace is a point. 

[0043] When the reflecting trace draws the line segment, at operation S10, the controller 50 
controls the driving part 10 to drive the mobile robot 60 to move along the line segment. 

[0044] FIG. 5 illustrates that the reflecting trace draws the line segment. Particularly, when 
the reflecting trace draws an "S"-shaped curve, the controller 50 controls the mobile robot 60 to 
move along the "S"-shaped curve. When the reflecting trace draws the closed loop, at operation 
S1 1 , the controller 50 controls the driving part 10 to drive the mobile robot 60 to enter an area 
formed by the closed loop. 

[0045] FIG. 6 illustrates that the reflecting trace draws the closed loop. As shown in FIG. 6, 
when the mobile robot 60 includes the cleaner 61 and an area needed to clean is specified and 
taught, the controller 50 controls the mobile robot 60 to enter the specified area and to clean the 
area. 

[0046] When the reflecting trace is a point, at operation S12, the controller 50 controls the 
driving part 10 to drive the mobile robot 60 to move to the point. The controller 50 may give one 
command by combining the several patterns of the reflecting traces, and store the pattern 
combination as the coordinates, thereby controlling the mobile robot 60. 

[0047] As described above, the present invention provides a robot system and a control 
method thereof, in which cost reduction, and easy and safe operation are provided. Thus, 
immediate operation teaching is possible without a compensating process. 

[0048] Although a few embodiments of the present invention have been shown and 
described, it will be appreciated by those skilled in the art that changes may be made in these 
embodiments without departing from the principles and spirit of the invention, the scope of 
which is defined in the appended claims and their equivalents. 
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